the Azov-Black Sea region of Ukraine and the adjacent territories fi ve simultaneous August Counts covered all key coastal wetlands were conducted. Th ey were primarily aimed at studying the abundance and spatial distribution of local water birds fauna, since that time there was hardly any migrations. In total 5.5 million birds of 133 species were counted during fi ve August Counts. Forty species of them are included in the 3rd edition of the Red Data Book (RDB) of Ukraine, 35 of which are ecologically related to wetlands. Th e total amount of RDB birds was 179.5 thousand individuals, or 3.26 % of the total number of counted birds. Amount of birds varied from count to count between 21 and about 55 thousands of birds. In total 80 wetlands were covered by surveys, and in 73 of them (91.3 %), at least one time RDB species were recorded, that indicates the importance of the Azov-Black Sea coast for maintaining both local and migratory RDB birds. In fi ve of the most valuable wetlands the percentage of counted birds from the total average value for all birds ranged from 5.3 % to 16.7 %, cumulatively making up 49.3 %. Th ese are the following sites -Eastern Sivash, Lower part of the Ukrainian Danube Delta, Central Syvash, Kinburnskyi Peninsula, Lebedyni Islands.
Introduction
In 2004 the Regional Ornithological Monitoring Program was launched, within which the August synchronous surveys of the wetlands of the Azov-Black Sea region of Ukraine were organized. Bird counts in August were conducted for several reasons. First, the nesting season was already ended and pre-migratory birds concentrations began to form, although migration had not started yet, except for some species. Second, hunting season, which leads to signifi cant changes in the spatial distribution of birds in the wetlands, is not opened yet in Ukraine that time. Th e combination of these conditions allows quantitative assessment of the local avifauna, as well as the importance of particular wetlands for bird species.
In total, fi ve synchronous August Counts were conducted -in 2004 , 2006 , 2009 , 2012 and 2015 (Bulletin ROM, 2005 , 2008 , 2010 , 2014 , 2016 . Th e coverage of the wetlands by the years was quite diff erent, primarily, depending on the availability of funding (mainly, surveys were conducted by ornithologists on a volunteer basis). At the same time, it should be noted that counts were based mostly on a network of professional ornithologists working in strict nature reserves, national parks, local universities and research institutes. Despite a certain irregularity in conducting surveys in particular wetlands, the data on the amount and distribution of bird species collected over a large area provide with valuable information for assessing the signifi cance of the wetlands of the Azov-Black Sea coast for their protection.
Aim of this publication is to analyze data of August Counts on water bird species included in Red Data Book (RDB) of Ukraine, many of which are also priority species for Bern and Bonn Conventions, AEWA and some other international agreements.
Material and methods
August Counts partially covered other regions of the country, as well as the territories of other countries, primarily the Azov Sea region of Russia. Th e coverage of the wetlands of the Azov-Black Sea coast of Ukraine by the years was as follows: 2004 -64 sites, 2006 -38, 2009 -43, 2012 -25, 2015 -39, or 80 diff erent sites in total (fi g. 1).
Th e regularity of the wetlands surveys, because of the objective reasons, was quite low. Only 25 % of the sites (20 of 80) were examined during 4-5 counts. Th e rest of the sites were counted only in 1-3 times. Th us, the share of the sites surveyed only once was over 37 %. Th e vast majority of sites counted 2-3 times, were surveyed at diff erent intervals of time, while synchronous surveys were held with intervals of 2-3 years.
A total of 5.5 million individuals of 133 species of birds were counted during the 5 August Counts. 40 species of which are included in the 3rd edition of the Red Book of Ukraine, among which 35 are ecologically associated with wetlands (table 1) . Th e total number of counted Red Book's birds was 179.5 thousand individuals, or 3.26 % of the total number of registered birds. Th e minimum number of birds per count was about 21 thousand individuals; the maximum number was about 55 thousands individuals.
Results and discussion
As it was mentioned above -80 wetlands were surveyed for the whole period of counts 2004-2015, and in 73 of them (91.3 %) at least one of the counts recorded RDB bird species, which indicates the high importance of the Azov-Black Sea coast in maintaining both local and migratory populations of protected bird species.
Number of bird species of various conservation categories of the 3rd edition of the Red Data Book of Ukraine (2009), amount of birds and its ratio is shown in table 1.
Pe lecanus onocrotalus was the most numerous among the RDB bird species according to aggregate count data, reaching 24.06 % of the total birds number, Recurvirostra avosetta -18.92 % and Somateria mollissima -6.08 %. Figure 2 shows species the amount of which exceeded 1 % of the total number of counted birds.
Complete information on the number of all 40 species, both by year and in total, as well as on their percentage from the total counts data of various categories of Red Data Book is presented in table 2. Analysis of the importance of particular wetlands for the RDB wetland species could be carried out using a variety of approaches that refl ect diff erent aspects of the wetlands value. For this publication were selected only a few of the possible options, considering as suffi cient for the purposes of this article.
Th e fi rst approach is an assessment of the importance of wetlands for birds of various conservation categories of the Red Book of Ukraine ( * See note to table 1; ** -species which are in RDB, but not related to wetlands; *** -information on this species was submitted by highly qualifi ed ornithologists, but photo, proving it is absent; **** -wetlands in which the maximum amount of each species is recorded and its percentage of the total amount of birds of this species
for Aythya nyroca and Hydroprogne caspia, and Eastern Sivash -for Himantopus himantopus.
Comparing the peculiarities of distribution of the two mentioned above categories of the Red Book species, we could see some diff erences in the stability of wetlands selection, where the largest concentrations of protected species were periodically counted. Th e frequency of the repeated registration of maximum bird amount calculated for all species, was 6.8 for Endangered species and 11.3 for vulnerable ones. Th is means that the Vulnerable species were more conservative in choosing places for concentration in August than the Endangered, with a much smaller total number of registered individuals of the fi rst category (table 1) .
Th e distribution of birds classifi ed as Rare also showed a high degree of conservatism, the average frequency of repeated registrations of signifi cant bird numbers was 10.4. At 25 sites (out of 59 wetlands where species of this category were registered), the number of individual species was higher than their average number recorded in the region. Th e most important wetlands in this case were the following: Tendrivska Bay and Kinburn Peninsula (9 species in each site), Molochnyi Liman (8 species), Utlyukskyi Liman (shallow-water part), the Central and the Eastern Syvash and the Lebedyni Islands (7 species in each). Th e second aspect of the analysis of the signifi cance of particular wetlands is the assessment of their role for species nesting in the region, comparing to the transit species. Th e number of birds of local fauna, characterizes the local resource, and refl ects the productivity of the wetlands, in contrast to transit migrants, whose dates of migration, and amount in August could depend on many factors, including weather. Beside this, it is necessary to take into account the peculiarity of migrants to concentrate along certain migration routes in the region. Apparently, the location of most transit species during migration strongly depends on the structure of the traditional fl yway, and not just the quality of the wetland. For example, the maximum number of Tringa stagnatilis is usually recorded in the Syvash area, which is on the main migratory route of this species, but, another species -Numenius phaeopus, that fl ies along the Dnipro fl yway, mainly is recorded on the wetlands located to the west Syvash -between Kinburnskyi Peninsula and Dzharylgachskyi Bay.
Analysis of this aspect of the importance of wetlands gave the following results: 18 wetlands proved to be valuable for maintaining the number of locally nesting RDB bird species. Th e Eastern Syvash (10 RDB species of local breeding avifauna), Central Syvash (8 species) and Delta of the river Danube (6 species) are the most signifi cant among these sites. Speaking on local avifauna, it also should be noted, that more than 50 % of the Pelecanus onocrotalus, Pelecanus crispus and Ardeola ralloides were counted in the Lower part of the Ukrainian Danube Delta , and about 60 % of the Tadorna ferruginea were found in the Central Syvash (probably due to its close location to the Biosphere Reserve "Askania Nova", where the long-term program of artifi cial breeding of this species was realized). 75 % of all registered Larus ichthyaetus were observed on the Kryva Spit, and more than 50 % of Hydroprogne caspia were at in the Eastern Sivash. Twenty fi ve wetlands proved to be signifi cant for RDB "transit" species. Th e most important for them are the Central and Eastern Sivash, as well as the Lower part of the Ukrainian Danube Delta and the Molochnyi Liman.
Th e third aspect of the analysis of wetland signifi cance is the amount of all of protected bird species counted in them. As already indicated, in total in the Azov-Black Sea region of Ukraine during fi ve August counts were recorded 40 RDB species. Detail information on this is presented in table 4. Taking into account that the number of surveys in diff erent wetlands varied, an average amount of birds was used to compare the signifi cance of wetlands.
Out of 73 wetlands, where the RDB wetland bird species were counted, in the fi ve most signifi cant sites the share of birds varied from 5.31% to 16.72 % of average amount of all counted birds, and in sum -49.27 % (fi g. 3). In descending order of bird amount, these wetlands were the following: Eastern Syvash, Lower part of the Ukrainian Danube Delta, Central Syvash, Kinburnskyi Peninsula, Lebedyni Islands.
At 16 wetlands the percentage of the amount of RDB birds varied from 1.12 % to 4.56 %, and in sum -39.62 %. Th e most signifi cant in this category were the following sites (in descending order): Utliutskyi Lyman, Tendrivska Bay, Ponds near Stavky Village, Molochnyi Lyman, Kahul Lake, Kryva Spit, Western Syvash and others.
At remaining 52 wetlands percentage of amount of RDB birds varied between less than 0.01 % and 0.76 %, in sum -11.10 % Speaking about the total number of RDB species recorded in each wetland it can be noted that in almost 40 % of them there were only 1-5 species (fi g. 4). Large number of species (> 20) was recorded only in 12 % of wetlands. In descending order, the wetlands with the largest number of species were ordered as follows: Eastern Syvash (27 species), Kinburnskyi Peninsula (26) Th e overall pattern of the distribution of the surveyed wetlands depending on the number of birds species and the average amount of counted birds is shown on fi g. 5.
Conclusions
Th e value of the analyzed data of August Counts is, fi rst of all, the scale of their collection. It is not oft en possible to estimate the location and amount of birds on a large number of water bodies at the same time. Even with varying degrees of coverage of wetlands by counts, phenological and weather specifi c of August in diff erent years, which may aff ect the results of surveys, the results of counts clearly demonstrate that wetlands of the Azov-Black Sea coast of Ukraine are very valuable sites for support many local and migratory populations of RDB bird species. 40 species of protected birds from 87 included in the 3rd edition of the Red Book of Ukraine were recorded in the course of August Counts, moreover -nearly all RDB wetlands birds species were registered during them. For the most of those species, wetlands of the Azov-Black Sea region are key areas for their residence and its conservation in Ukraine. Of the 73 wetlands in the Azov-Black Sea region, where RDB bird species were registered, the most valuable sites are Eastern Syvash, Lower part of the Ukrainian Danube Delta, Central Syvash, Kinburnskyi Peninsula, Lebedyni Islands.
